This form should be used for all taxonomic proposals. Please complete all
those modules that are applicable (and then delete the unwanted sections).
For guidance, see the notes written in blue and the separate document
“Help with completing a taxonomic proposal”

Please try to keep related proposals within a single document; you can copy
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MODULE 2: NEW SPECIES

If more than one, they should be a group of related species belonging to the same genus. All new
species must be placed in a higher taxon. This is usually a genus although it is also permissible for
species to be “unassigned” within a subfamily or family. Wherever possible, provide sequence
accession number(s) for one isolate of each new species proposed.

Code |2016.023aB (assigned by ICTV officers)

To create 6 new species within:
Fill in all that apply.

Genus: | Kp32virus (new) e If the higher taxon has yet to be

Subfamily: | Autographivirinae created (in a later module, below) write

“(new)” after its proposed name.

Family: | Podoviridae e If no genus is specified, enter
Order: | Caudovirales “unassigned” in the genus box.
Name of new species: Representative isolate: (only 1 per | GenBank
species please) sequence
accession
number(s)
Klebsiella virus KP32 Klebsiella phage KP32 GQ413937.1
Klebsiella virus K11 klebsiella phage K11 EU734173.1
Klebsiella virus KpV289 Klebsiella phage vB_KpnP_KpV289 | LN866626.1
Klebsiella virus Kpl Klebsiella phage vB_Kp1l KT367885.1
Klebsiella virus K5 klebsiella phage K5 KR149291.1
Escherichia virus K30 escherichia phage K30 HM480846.1

Reasons to justify the creation and assignment of the new species:
e Explain how the proposed species differ(s) from all existing species.
o If species demarcation criteria (see module 3) have previously been defined for the
genus, explain how the new species meet these criteria.
o If criteria for demarcating species need to be defined (because there will now be more
than one species in the genus), please state the proposed criteria.
e Further material in support of this proposal may be presented in the Appendix, Module 9
We have chosen 95% DNA sequence identity as the criterion for demarcation of species in this
new genus. The members of each of the proposed species differ from those of other species by

more than 5% at the DNA level as confirmed with the BLASTN algorithm.
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MODULE 3: NEW GENUS

Ideally, a genus should be placed within a higher taxon.

Code 2016.023bB (assigned by ICTV officers)

To create a new genus within:
Fill in all that apply.

Subfamily: | Autographivirinae o If the higher taxon has yet to be created

= — (in a later module, below) write “(new)”
Family: | Podoviridae after its proposed name.

Order: | Caudovirales « If no family is specified, enter
“unassigned” in the family box

Code 2016.023cB (assigned by ICTV officers)

To name the new genus: Kp32virus

Code 2016.023dB (assigned by ICTV officers)

To designate the following as the type species of the new genus

Every genus must have a type species. This should
Klebsiella virus KP32 be a well characterized species although not
necessarily the first to be discovered

The new genus will also contain any other new species created and assigned to it (Module 2) and any that
are being moved from elsewhere (Module 7b). Please enter here the TOTAL number of species
(including the type species) that the genus will contain:

6

Reasons to justify the creation of a new genus:
Additional material in support of this proposal may be presented in the Appendix, Module 9

Klebsiella pneumoniae strains producing plasmid-encoded beta-lactamases including ESBLSs
(Extended-Spectrum Beta-Lactamases), MBLs (Metallo-Beta-Lactamases, and KPCs (Klebsiella
pneumoniae Carbapenemases) are among the prominent multidrug resistant (MDR) pathogens
associated with nosocomial and community-acquired infections. In vitro studies have
demonstrated high efficacy of Klebsiella bacteriophages in eradication of the multi-resistant strains
as well as biofilm-forming bacteria. Most of the kp32viruses were propagated on multidrug-
resistant K. pneumoniae strains [5].

BLASTN (Fig. 2), CoreGenes (Table 1) [2], progressiveMauve alignment (Fig. 3) [1], and
phylogenetic analyses (Fig. 4) [3] all indicate that the proposed genus, Kp32virus, is cohesive and
distinct from other genera. On average, the genomes of members of this genus are 41.0 kb in
length (52.6 mol% G+C), and encode 48 proteins and 0 tRNAs. The genome termini possess direct
repeats averaging 286 bp.

Escherichia phage K30 infects Escherichia coli E69 (09a:K30:H12).

Origin of the new genus name:
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Normally, genera are named after the first sequenced phage representing it but since there is
another K11 phage, this would cause problems. We have therefore chosen the second sequenced
member of this genus, klebsiella phage KP32, as the source of the genus name.

Reasons to justify the choice of type species:

| The second sequenced member of this genus.

Species demarcation criteria in the new genus:
If there will be more than one species in the new genus, list the criteria being used for species demarcation
and explain how the proposed members meet these criteria.

We have chosen 95% DNA sequence identity as the criterion for demarcation of species in this
new genus. The members of each of the proposed species differ from those of other species by
more than 5% at the DNA level as confirmed with the BLASTN algorithm.

MODULE 10: APPENDIX: supporting material

additional material in support of this proposal
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Annex:

Include as much information as necessary to support the proposal, including diagrams comparing the
old and new taxonomic orders. The use of Figures and Tables is strongly recommended but direct
pasting of content from publications will require permission from the copyright holder together with
appropriate acknowledgement as this proposal will be placed on a public web site. For phylogenetic
analysis, try to provide a tree where branch length is related to genetic distance.

Table 1. Properties of the six phages belonging to the genus Kp32virus.
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Phage RefSeq No. GenBank Genome | Genome bp No. |[DNA (% | %
Accession length (mol% in CDS | sequence | Homologous
No. (kb) G+C) LTR identity)* | proteins **
K'ebslfl':'gzphage NC_013647.1 | GQ413937.1 | 41.12 52.4 nd | 44 100 100
K'Ebs'li'ial Phage | Nic 011043.1 | EU734173.1 | 41.18 53.2 180 | 51 78 93.2
Klebsiella phage nd
VB KonP. Kp\va6s LN866626.1 | 41.05 52.6 51 79 86.4
Klebsiella phage KT367885.1 | 40.11 533 |10 a7 | 77 773
vB Kpl
K'Ebs'ﬂ';‘ phage KR149291.1 | 41.70 52.5 3921 46 84 88.6
ESChe”Iig'g‘ Phage | N 015719.1 | HMA480846.1 | 40.94 51.4 393 | 49 77 86.4

* Determined using BLASTN; ** Determined using CoreGenes [2]; nd = not determined

Fig. 1. Electron micrograph of klebsiella phage KP15 negatively stained with 2% uranyl acetate
and examined in the transmission electron microscope (TEM) JEM-100C (JEOL LTD, Tokyo,

Japan) at 80 kV with magnification of 66 000x (provided by Zuzanna Drulis-Kawa - University
of Wroclaw, Poland).

100 nm
]
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Fig. 2. Gegenees BLASTN analysis of the genomes of members of the subfamily
Autographivirinae most closely related to klebsiella phage KP32 using the programs accurate
settings: fragment size: 200 bp; step size: 100 bp. The results were exported to Excel and
conditionally formatted. The data for the phages of interest is boxed.
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phiYe03-12 AJ251805.1 874875 877 856 803 439 429 400 407 418 432 425 406 391 385
vB_YenP AP5  KM253764.1 | 815 874 862 787 429 303 430 | 343 396 302 429 438 377 367
E-4 KP791807.1 | B7.4 420 439 380 363 404 413 449 386 344
PhiSG-JL2 EU547803.1 | B7.3 428 456 363 440 429 435 427 419 430
phiCFP-1 KP313531.1 | 855 476 408 382 408 405 412 436 409 374
T3 KC9806711 | 80.6 720 425 374 396 363 377 380 369 378
CICC80001 KM242061.1 460 46. _ _ _ 357
7 GUO710911 427 406 417 429 464
IME15 JX8725081 511 447 440 456 387
phiEap-1 KT3213141 | 355 355 383 | 354 352
VB_KpnP_KpV289 LN866626.1 422 404 | 352 422 412
VB_Kp1 KI367885.1 421 411 403 422 433
K11 EUT341731 444 447 414 429 415
K5 KR149201.1 395 434 424 396 440
KP32 GQ4139371 391 393 385 397 429
KP30 HM480846.1 | 362 389 366 420 37.7

Fig. 3. progressiveMauve alignment [1] of the annotated genomes of members of the Kp32virus genus —
from top to bottom: klebsiella phages K5 and K11, Escherichia phage K30, and klebsiella phages

vB Kpl, vB KpnP_KpV289 and KP32. Colored blocks indicate the regions of 1 to 1 best alignment
with rearrangement breakpoints in a different random color. The degree of sequence similarity between
regions is given by a similarity plot within the colored blocks with the height of the plot proportional to the
average nucleotide identity (Aaron Darling, personal communication).
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Fig. 4. Phylogenetic analysis (A) DNA polymerase and (B) protein kinase of the kp32viruses and variety
of homologous proteins from related phages constructed using “one click” at phylogeny.fr [3]. "The "One
Click mode" targets users that do not wish to deal with program and parameter selection. By default, the
pipeline is already set up to run and connect programs recognized for their accuracy and speed (MUSCLE
for multiple alignment and PhyML for phylogeny) to reconstruct a robust phylogenetic tree from a set of
sequences.” It also includes the use of Gblocks to eliminate poorly aligned positions and divergent regions.
"The usual bootstrapping procedure is replaced by a new confidence index that is much faster to compute.
See: Anisimova M., Gascuel O. Approximate likelihood ratio test for branches: A fast, accurate and
powerful alternative (Syst Biol. 2006;55(4):539-52.) for details."” Members of the new genus are boxed in
red.
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Figure 1: Pinlogenetic tree (the branch length is proportfional to the number of substitufions per sife).

B. Protein kinase
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Figure 1: Phylogenetic tree (the branch length is proportional to the number of substitutions per site).
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